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NOTE TO READER

This report is designated as Section 8.4.3 in Chapter 8 -~ EQUIPMENT,
Part 8.4 -- DRILL AND BROADCAST SEEDERS, of the US ARMY CORPS OF ENGINEERS
WILDLIFE RESOURCES MANAGEMENT MANUAL. Each section of the manual is published
as a separate Technical Report but is designed for use as a unit of the man-
ual. For best retrieval, this report should be filed according to section

number within Chapter 8.



RANGELAND DRILL

Section 8.4.3, US ARMY CORPS OF ENGINEERS
WILDLIFE RESOURCES MANAGEMENT MANUAL
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The rangeland drill is a heavy-duty, side-wheel drill developed for seed-
ing rough terrain in semiarid regions. The drill is better adapted to rocky
sites and hard soils than conventional grain drills and can be used with or
without previous site preparation. The rangeland drill can also be used as a
deep-furrow drill to break up compaction and is adapted to mine spoil seeding.
It has the capacity to control small brush and annuals and is often used in
areas that have been burned or chemically treated (Brown 1977, Larson 1980).
The drill has been used mainly in the West and Midwest to establish vegetation

"

for erosion control and "special-use'" pastures. It has also been used exten-

sively to improve range sites for wildlife and livestock production.

DESCRIPTION

The rangeland drill features large wheels, a high-clearance reinforced
frame, and single-disk openers independently suspended on trailing arms
(Fig. 1). Specifications for full-sized and half-sized models are given in
Table 1. Ten single-disk furrow openers can be spaced 1 to 1.5 ft apart, and
disks have depth control band settings of 14, 16, 18, and 20 in. to ensure
proper seeding depth (Brown 1977, Larson 1980). Seeder arms are protected
from rocks and brush by skid plates, and drag chains or pipe drags are pulled
behind the seeder arms to bury seed in furrows. Each disk is independently
hinged to go over obstacles without bearing the weight of the drill, thereby
reducing breakdowns. A brush guard in front of the seeder and steel plating

around the gear train also reduce breakdowns (Vallentine 1971).
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Figure 1. Front and rear views of the rangeland drill, showing
major features (after USDA Forest Service 1967)



Table 1. Specifications for rangeland drills#*

Feature Full-sized Model
Furrow opener mechanism Single disk
Furrow depth 2, 4, or 6 in.
Furrow spacing 12 or 18 in.
Furrow cover mechanism Drag chains or pipe harrows
Number of furrows created 10; 5 for half-sized model
Seedbox types Legume; grass seed
Seedbox capacity 13-36 cu ft
Seedbox agitators Paddle or auger
Overall width 13.5 ft; 8.5 ft for

half-sized model
Power requirements

Single drill 40-45 hp

Dual drills 65 hp
Area seeded/hour 2.5-5.0 ac/hr
Optimum seeding speed 3.5~4 mph

* Specifications pertain to both full- and half-sized models
except where noted.

Drills can be equipped for deep~furrow drilling with special furrowing
arms and heavy-duty 24-in. disks. The disk angles can be adjusted on the arms
_to better control small brush and annuals in the furrows. Furrow depth can be
controlled with the depth bands or by adding weights to the trailing arms;
pipe drags are attached to pack soil during deep-furrow drilling operations.
Other implements available for the drill include (1) a small-seed hopper
attachment, (2) a fertilizer attachment, (3) a brush guard to protect the
running gear, and (4) steel wheels for use on sites with extensive brush snags
where rubber tires cannot function properly (Larson 1980). The drill can be
modified for reduced seeding rates and large-scale chemical application.
Half-size, or 5-ft, models are also available with 5 single-disk furrow
openers (Larson 1980).

Rangeland drills are equipped with 1 or 2 seedboxes. The standard seed-
box is best adapted for seeding only 1 species, or several species when the

seeds are equivalent in weight and size, such as a mixture of cool-season



grass seed. A second legume seedbbx is used to meter smaller, heavy legume
seeds separately from grass seed. Seed agitators in the seedbox (that ensure
even mixing of the species) and seed-metering apparatus are mechanically pow-
ered by the wheel axle. As with other seed drills, the rangeland drill accu-
rately meters the amount of seed at the proper planting depth and ensures good
soil-seed contact. Poor "fluffy" seed metering was a problem with original
rangeland drill seedboxes; however, a seedbox has been modified to provide
more accurate metering and placement of fluffy seed using a special agitator,
redesigned picker wheel, semicircular seedbox, and oversized seed tubes

(Wiedemann et al. 1980, Wiedeman and Cross 1981).

OPERATION

Drills can be pulled singly or in sets of 2 or 3 using multiple hitch
attachments. However, there is a loss of maneuverability and a greater power
requirement when additional drills are used simultaneously {(Larson 1980).
Single drills should be pulled by a 45-hp tractor; double and triple drills
should be pulled by 65- and 90-hp tractors, respectively. Tractors should not
be driven at speeds in excess of 4 mph to minimize breakdowns and ensure good
seed placement, and drills should be operated on the contour on slopes no
greater than 3:1. Operators can seed 2.5 to 5.0 acres/hour using rubber-tired
drills (Larson 1980).

One person is sufficient to operate the drill, but 2 people will allow
smoother operation. The second person can increase efficiency by making sure
that seeder arms are free of debris, disks are not broken, and seed is being
metered accurately. No specific safety requirements are necessary, but
trained personnel should be in charge to ensure proper usage of equipment. No
repairs should be undertaken while equipment is in motion, and hands and tools

should be clear of all mechanical apparatus when in use.

MAINTENANCE

The rangeland drill does not require special storage conditions or main-
tenance. Periodic lubrication and inspection of fittings for tightness and
excessive wear are usually sufficient. Spot welding will have to be performed

as old welds break and as metal fatigue occurs.



LIMITATIONS

The rangeland drill has few limitations when used on moderate slopes and
pulled by a small tractor. Large tractors should not be used to pull single
drills because excessive horsepower 1s responsible for more damage than any
other factor (Brown 1977). The drill must not be operated on slopes too steep
for contour furrowing (greater than 187). Seeding can be accomplished on wet
soils, but it is not recommended. Seeders become easily plugged with dirt,
which increases the amount of time required for seeding and reduces the

efficiency of vegetation establishment.

AVATLABILITY

The rangeland drill is available from the following company:

Laird Welding and Manufacturing Works
Box 1053

531 S. Highway 59

Merced, California 95340
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